Introduction
Lateral root formation induced in cultured isolated roots by decapitation can be inhibited by a single short exposure to white light and red light inhibits lateral root formation much more effectively than blue or green light (10) . With the development of knowledge about phytochrome, a photomorphogenetically active red/far-red pigment system (3, 7) , it became of interest to know whether the phytochrome system acts in the light inhibition of lateral root formation. To investigate such a possibility, the present work was carried out using an assay based on IAA-induced root initiation in isolated pea root segments grown aseptically in nutrient culture.
The results obtained show that the inhibition of lateral root formation is induced by low-intensity red light, and can be reversed by subsequent treatment with far-red light; this reversibility can be repeated numerous times by successive red and far-red irradiation. Since this assay is based on the initiation of cell division in the root pericycle, the results suggest the interesting possibility that the phytochrome system may be involved in some way in auxin-induced mitotic activity in these roots.
Materials and Methods
The Lateral Root Initiation Assay. The assay was based on work with excised pea root segments described in earlier papers (11, 12 found to be reached at about 40 % of the dark control in segment II and about 55 % in segment V, and additional periods of exposure to low-intensity red light had no further effect in causing inhibition of the process of root initiation. It also became clear that the amount of red light energy producing a maximum effect was dependent upon the portion of root from which experimental materials were provided; that is, the younger (the closer to the tip along the axis) the segment, the less energy of red light required to cause a saturation of inhibition. For example, 10 kiloergs cm-2 of incident energy of red light clearly caused a significant inhibition in segment II (fig 1) but not in segment V (fig 2) . Reversal by Far-Red Lighlt of the Inhibition Induced by Red Light. Since the low-intensity red light was found to cause a marked inhibition of lateral root formation in isolated root segments, further experiments were carried out to see whether the red light-induced inhibition was reversed by far-red light given immediately after the red light irradiation and whether far-red light itself had some effect on lateral root initiation in dark-grown root segments. The relation between dosage of far-red light and lateral root initiation in root segments III with and without prior exposure to red light at an exposure producing maximum inhibition is shown in figure 3 . It was evident that far-red light alone did not affect the present assay system if given for a limited period of time, but that far-red irradiation given immediately after the red treatment reversed the inhibition induced by red light. In the case of segment III, an irradiation for 1 minute of 120 kiloergs cm-2 of farred light was enough to cause a complete reversal of the red inhibition.
Using saturation dosages of red light (100 kiloergs cm-2) and of far-red light (200 kiloergs cm-2) derived from the data given above, segments II, III, IV, and V were tested to see how many times such reversibility could be observed in the present assay system. The results with segment III are presented in figure 4 , which shows that the reversal could be achieved by repeatedly successive red and far-red irradiations. The total amount of light energy given to the plant tissue does not appear to be at all important in controlling the response. Similar results were obtained with the other segments tested. From this reversibility by red and far-red irradiation, it is evident that the phytochrome system can mediate lateral root initiation in the present assay system.
The Effect of Blue Light on Lateral Root Formation. In previous work (10) it was reported that blue light was relatively ineffective in causing inhibition of lateral root initiation in isolated roots. This observation was confirmed in the present work, and the result is summarized in table II. When a single, brief period of illumination with blue light was given to isolated segments cut from cultured roots, there was no significant effect. But continuous illumination with blue light during the period of auxin treatment for a week largely prevented root initiation by the segments. Although it has been shown that the photoinhibition of lateral root formation may be controlled by the phytochrome system, there still remains the possibility that a high-intensity light system, in addition to a low-intensity red and far-red light-sensitive system, might be involved in the process of lateral root formation. The reason for considering this possibility is that high-intensity white light gave rise in earlier work (10) to a strong inhibition (up to 90 % of the dark control) and in the present work continuous blue-light irradiation caused 72 % inhibition in segment IV and 69 % in segment V (table II) . In contrast, the maximum effect of a single dose of lowintensity red light was 60 % inhibition in segment II and 44 % in segment V (fig 1, 2) . These results would permit the interpretation that a high-intensity light effect (7) may swamp that produced by lowintensity light.
It has long been known that the formation of lateral branches on the main root of Pisum is controlled by, and dependent upon, auxin (9) . The assay system in the present work is based on this auxin-dependent lateral root initiation (11, 12 
